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ABSTRACT

The  comb ined  s i ze  exc l us i on  ch roma tog raphy , /  l ow  speed
s e d i m e n t . a t i o n  e q u i l i b r i u m  m e t h o d  i s  u s e d  t o  o b t a i n  a n  a b s o l u t e
m o l e c u l a r  w e i g h t  d i s t r i b u t i o n  f o r  a  c o m m e r c i a l l y  u s e d  d e x t r a n
( T - 5 0 0 ,  P h a r m a c i a ) .  T h e  f o r m  o f  t h e  d i s t r i b u t i o n  a n d  t h e  w e r g h t
a v e r a g e  m o l e c u l a r  w e j . g h t  f o r  u n f r a c t i o n a t e d  T - 5 0 0  [  ( 0 . 5 0 + - 0 2 )  x
t 0 b l  u . "  i n  g o o d  a g r e e m e n t  w i t h  o b s e r v a t i o n s  f r o m ,  f o r  e i a m p t e ,
o n - I i  n e  s l z e  e x c l u s i o n  c h r o m a t o g r a p h y /  m u l t i - a n g l e  I a s e r  I i g h t
s c a t t e r i n g .

I  NTRODUCT ION

o n e  o f  t h e  m o s t  i m p o r t a n t  u s e s  o f  d e x t r a n s  i s  i n  m e d i c i n e ,
f o r  t h i c k e n i n g  b l o o d  p l a s m a .  F o r  t h e  f o o d  i n d u s t r y  d e x t r a n s  a r e
m a i n l y  u s e d  a s  s t a n d a r d s  f o r  a n a l y t i c a l  p u r p o s e s  f o r  m o n i t o r i n g
t h e  p e r f o r m a n c e  ( a n d  i n  s o m e  c a s e s  c a l i b r a t i n g )  c h r o m a t o g r a p h r c
s e p a r a t i o n  p r o c e s s e s .  O n e  o f  t h e  m o s t  c o m m o n l y  u s e d  " s t a n d a r d s "

i s  d e x t r a n  T - 5 0 0  ( s o  c a l l e d  b e c a u s e  i t  h a s  a  m o l e c u l a r  w e i g h r  o f
- 5 0 O k D ) .  I n  t h i s  s h o r t  s t u d y  w e  d e t e r m i n e  t h e  m o l e c u l a r  w e i g h t
d i s t r i b u t i o n  o f  d e x t r a n  T - 5 0 0  b y  u s i n g  a  c o m b i n e d  a p p r o a c h
i n v o l v i n g  s i z e  e x c l u s i o n  c h r o m a t o g r a p h y  ( S E C )  a n d  l o v t  s p e e d
s e d i m e n t a t i o n  e q u i l i b r i u m  ( L S S E )  i n  t h e  a n a l y t i c a l
u l t r a c e n t r i  f u g e .

llATERIALS

Dex t ran  T -500  was  supp l i ed  commerc ia l l y  f r om  Pha rmac ia
( M i l t o n  K e y n e s ,  U . K .  )  T h e  s o l v e n t  u s e d  f o r  a l I  a n a l y s e s  w a s  a
s t a n d a r d  p h o s p h a t e  c h l o r i d e  b u f f e r  ( p H  6 . 5 ,  I  0 . 3 0 ) .  T h e
r e l e v a n t  p r o p o r t i o n s  o f  N a " H P O /  a n d  K H ) P O ,  w e r e  m a d e  u p  t o  a
c o m b i n e d  i o . t i c  s t r e . t g t h  o f ' O . O E .  A  t o € a I " i o n i c  s t r e n q t h  o t  0 -  l O
was  ach ieved  by  add ing  reLevan t  p ropo r t i ons  o f  NaC l  i n
a c c o r d a n c e  w i t h  G r e e n  ( l ) .
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METHODS

Size exclusion chro_nglggraphy
0  ( P h a r m a c i a )  w a s  u s e d ,  o f  1 . 6 c m

in te rna l  d i ame te r  and  73cm he igh t .  t oad ing  concen t ra t i ons  we re -
I m g / m l ,  a n d  s a m p l e  v o l u m e s  w e r e  5 m l .  T h e  f l o w  r a t e  w a s
1 0 m l / h o u r .

F r a c t i o n s  o f  2 m l  w e r e  c o l l e c t e d  a n d  a s s a y e d  f o r  t o t a l  s u g a r
con ten t  us i ng  a  pheno l  su l phu r i c  ac i d  p rocedu re  s im i " l a r  t o  t ha t
d e s c r i b e d  b y  D u b o i s  e t  a I  ( 2 ) .  E l u t i o n  v o l u m e s  w e r e  d e t e r m i n e d
by  we igh t .  The  vo id  vo l r - rme  was  de te rm ined  us i ng  b l ue  dex t ran
2000  and  t he  t o ta l  vo l ume  us ing  suc rose .  Co lumn  recove r i es
we re  be tween  90  and  I 00? .

Sed imen ta t  j , on  Egu i  I  i b r i um
The  l ow  speed  me thod  ( see  re f .  3 )  was  used  i n  a  Beckman  Mode l

E  a n a l y t i c a l  u l t r a c e n t r i f u g e  e q u i p p e d  w i t h  a n  R T I C  t e m p e r a t u r e
m e a s u r r n g  s y s t e m ,  R a y l e i g h  i n t e r f e r e n c e  o p t i c s  a n d  a  5  m W  H e - N e
lase r  l i gh t  sou rce  us i - ng  p rocedu res  desc r i bed  by  C ree th  &
H a r d i n g  ( 4 ) .  A I I  d e t e r m i n a t i o n s  w e r e  m a d e  i n  3 O m m  o p t i c a l  p a t h
I e n g t h  c e l l s  a t  t h e  l o w e s t  p o s s i b l e  l o a d i n g  c o n c e n t i a t i o n s -
( 0 . 1 - 0 . 5  ^ g / ^ I  )  t o  m i n i m i s e  p o s s i b l e  e f f e c t s  o f  t h e r m o d y n a m i c
non - i dea l i t y  and  assoc ia t i ve  phenomena .  A t  t he  concen t ra t l ons
u s e d ,  n o n - i d e a l i t y  e f f e c t s  a r e  l i k e l y  t o  c o n t r i b u t e  l e s s  t h a n -
5 ?  e r r o r  i n  t h e  m e a s u r e m e n t  ( s e e  T a b l e  2 . 2  o f  r e f  5 )  w h i , c h  i s  o f
t h e  s a m e  o r d e r  a s  t h e  p r e c i s i o n  o f  t h e  m e a s u r e m e n t .  A  v a l u e  o f
0 . 6 1 3  m l r z g  w a s  u s e d  f o r  t h e  p a r t i a l  s p e c i f i c  v o l u n e  ( 6 ) .

M o l e c u l a r  w e i g h t  d e t e r m i n a t i o n s  ( a p p a r e n t  l d e i g h t  a v e r a g e s ,
M _ )  o f  t h e  f r a c t i o n s  \ , / e r e  m a i n l y  p e r f o r m e d  i n  g r o u p s  o f  t h r e e
u S i n g  a n  Y p h a n t i s - s t y I e  m u l t i - c h a n n e l  3 O m m  p a r h  I e n g t h  c e l  l .
A I I  s a m p l e s  h a d  b e e n  m a d e  u p  i n  t h e  s o l v e n t  a s  d e s c r i b e d  a o o v e
a n d  d i a l y s e d  a g a i n s t  t h i s  s o l v e n t ,  w h o l e  c e l l  w e i g h t  a v e r a g e
mo lecu la r  we igh t s  we re  ex t r ac ted  us i ng  t he  M*  f unc t i on  as
d e s c r i b e d  b y  C r e e t h  &  H a r d i n g  ( 4 ) .

Ca l i b ra t i on  o f  t he  SEC co lumn  us inq  l ow  speed  sed imen ta t i on
eqmTiE;Tum 

-

F r a c t i o n s  o f  2 m l  v o l u m e  w e r e  i s o l a t e d  f r o m  t h e  e l u a t e .  a n d
f r a c t i o n s  o f  e q u a l  e l u t i o n  v o l u m e  f r o m  a  s e r i e s  o f  t h r e e  o r  f o u r
runs  r r e re  comb ined  and  concen t ra ted  us i ng  cen t r i sa r t  t ubes
(  Sa r t o r i ous  t t d .  )  ,  t o  a  concen t ra t i on  o f  -  0 . 2mg , /m l  .  The
mo lecu la r  we igh t s  o f  t hese  f r ac t i ons  l ve re  t hen  de te rm ined  by
LSSE,  as  desc r i bed ,  and  a  p l o t  o f  t he  l oga r i t hm  o f  t he
( a p p a r e n t )  w e i g h t  a v e r a g e  m o l e c u L a r  w e i g h t ,  ! 1 , ,  v e r s u s  e l u t i o n
v o l u m e  o b t a i n e d .  T h e  c a l i b r a t i o n  p l o t  a n d  t h e " e l u t i o n  p r o f i l e
we re  t hen  used  t o  de te rm ine  t he  mo lecu la r  we igh t  d i s t r i bu t i on .
T h i s  i s  t h e  m e t h o d  d e s c r i - b e d  b y  B a I l  e t  a l  ( 7 ) .

RESULTS

Mo lecu la r  we iqh t  d i s t r i bu t i on
T h e  p l o t s  o f  e l u t i . o n  v o l u m e ,  c a l i b r a t i o n  a n d  m o l e c u l a r  w e i g h t

d i s t r i b u t i o n  a r e  g i v e n  i n  F i g u r e  1  ( a , b , c  r e s p e c t i v e l y ) .
A  l i n e a r  c a l i b r a t i o n  a p p e a r e d  r e a s o n a b l e  ( F i g u r e  I b )  w i t h i n
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t h e  r a n g e  o f  m o l e c u l a r  w e i g h t s  e x a m i n e d -  T h e  d i s t r i b u t i o R  1 s  o fa  l o g - n o r m a l  t y p e  w i t h  a  n " a "  * " i " . r l a r  w e i g h t  o f _ . 3  x  l 0 _ .M o I e c u I a r  s p e c i e s  w i t h  a n  l l _  u .  f . , i g f . , - a s  2 . 0 . *  i O 6  " . r .  j r . = u n a .
F rom the  f o r rn  o f  t h i s .  d i s t r ybu t i on ,  an  app rox rma te  va lug  f o r  t he
$ i l i : . ;1 l . .ase  

over  the  who le  a is t r iou t ion  or  _o .s  " - i66  , .=

" ,L n J  v s  t  p t o t s ,  I w h e r e  . r  i s  t h E  a u s o l u t e  c o n c e n t r a t  i o r i _ i nf r i n g e  n u m b e r  u n i . r s  a n d  {  i s  a  i . J i . i ' d i " p i u ; ; ; ; ; ; ' ; ; ; ; ; " u

l : : : i : : g l l  
we re  app rec i . ab l y  . o . .  , r p " . . o  cu r ved  f o run r rac t l ona ted  t han  f r ac t i ona ted  m i t e r i a r  -  " o . r " " po .d i ng  ro  t hes rea te r  he te rosene ' l y .  

_  A  we igh t  " " " r u f "  * " 1 ; ; ; i ; ; " ; : i ; ; .  o r " .t he  who le  d i s t r i bu t i on  f o r  t he -un f i u . l r o . , a red  ma te r i a l  o f(  . 5 0 + . 9 2  )  x  I 0 o  w a s  o b t a i n e d .

CONCLUS IONS

?he  mo lecu la r  we igh t  o f  50OkD quo ted  by  t he  commerc ia lm a n u f a c t u r e r f o r d e x t r a n T - 5 0 0 ' u d " o n r i ' i , J . . - ; ; i ; ; i ; ; ; ; = ' . y <
w a s  h o w e v e r  r a t h e r  h i g h  w i t h  " p . " i " " - o r  e l l r  a s  h i g h  a s  _ 2 . 0  x  1 0 "p r e s e n t .  T h e  d a t a  f o r  t h e  - u " i u g "  * o l " " u r u ,  w e l g h t  a n d  t n ed i s t r i bu t i on  a re  i n  r easonab le  a i r " e^en t  w i t h  i ndependen tm e a s u r e m e n t s  u s i n g  o n _ l i n e  S E c , z  m u l t i _ a n g l e  t a s e i - i i ; ; ; . . -s c a t t e r i n g  ( 8 ) ,  a n d  a l s o  e a r l i e ,  " . d i . " . , t . t r o n  e q u i l i b r i u ms t u d i e s  ( 9 ) .
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